The purpose of this quasi-experimental study was to determine the effectiveness of an occupation based health and fitness program. Subjects were 1,504 police trainees (85% male, 15% female) with an ethnic distribution of 82% white, 16% African American, and 2% other. Data were collected at 25 sites across the state of North Carolina. The sites were randomly assigned to either the experimental group (implemented the intervention) or the control group (continued usual training). As compared with controls, subjects at the experimental sites improved significantly in cardiovascular fitness (aerobic power), general muscular strength (number of sit ups per ABOUT THE AUTHORS:
minute), and flexibility, and lowered their body fat. The intervention required minimal equipment and was taught primarily by peers who received a 1 week training program. This occupational approach to improving health could be particularly useful in occupations with many workers who seldom engage in leisure time physical activity. P hysical inactivity is recognized as an important risk factor for heart disease. The health benefits of leisure time physical activity have been well established (Fletcher, 1992; Samitz, 1991) . However, a national survey in 1985 showed 56% of men and 61% of women in the United States never or seldom engage in physical activity (Casperson, 1986) . The American Heart Association, the Centers for Disease Control and Prevention, and the American College of Sports Medicine recommend increasing leisure time physical activity (Fletcher, 1992; Pate, 1995) . However, since physical inactivity during leisure time is common, it is important to consider alternate ways to increase physical activity, especially in young adults.
Employers may offer workers an opportunity to exercise at the worksite in the interest of improving employee health and productivity, reducing injury and absenteeism, and reducing medical insurance and workers' compensation costs (Blair, 1986) . Because occupational health nurses are frequently involved in these programs, they have a particular interest in learning ways to incorporate exercise programs into workplace health ser-Law enforcement officers are an occupational group with special need for an activity program. Studies show the prevalence of cardiovascular disease is slightly higher among police officers.
vices. This article presents one approach used by law enforcement officers that could possibly be adapted for other occupational groups. Law enforcement officers are an occupational group with special need for an activity program. Studies show the prevalence of cardiovascular disease is slightly higher among police officers. Researchers suggest there is a link between coronary artery disease, related risk factors, and the nature of police work (Steinhardt, 1991; Williams, 1987) . Steinhardt (1991) reported that a sedentary lifestyle and low physical fitness are related to increased absenteeism in law enforcement officers. Improvement in job related physical performance testing is associated with decreased incidence of job related injury in police (Superko, 1988) . Because police duties vary from routine paperwork and riding in patrol cars, to pursuing and subduing violent suspects, police officers may be required to suddenly perform at maximal physical capacity in life threatening situations. Although the increased need for fitness in police can be demonstrated, their typical fitness levels are comparable to those of sedentary Americans (Pollack, 1987) . The habitual physical activity involved in police work is insufficient to maintain a high level of physical fitness (Smolander, 1984) . On the other hand, inmates are in better physical condition than their correctional officers (Pollack, 1975) .
Occupation based physical activity programs can benefit police and other workers (Fletcher, 1992; Superko, 1988) . However, the most efficacious and cost effective ways to provide programs have yet to be determined. This quasi-experimental, prospective study evaluated the effects of a formal health and fitness program provided by police instructor-trainers. The lay instructors had varied backgrounds and were not formally trained as exercise physiologists. Instead, they received inservice training specifically to deliver the program. This article describes the short term effects of the program on obesity and physical fitness.
METHODS

SUbjects, Settings, and Recruitment
North Carolina mandates each law enforcement trainee satisfactorily complete the entire basic law enforcement training (BLET) course prior to becoming a certified officer. The Public Safety Personnel Project of the University of North Carolina Center for Health Promotion and Disease Prevention assisted the North Carolina Justice Academy in the development of the 43 hour 378 health and physical fitness component of the BLET program. In 1989, directors of all BLET programs were sent a letter explaining the Project, requesting program participation. Directors of 25 of the 43 programs throughout North Carolina enrolled BLET programs in the project. Participants promised enrollment of all BLET courses for the next 2 years. A total of 86 BLET courses (average class size =19) enrolled in the study. Each participating BLET program site was randomly assigned to either the control or experimental group. The experimental groups implemented a newly developed health and physical fitness program, shown to be effective (Harrell, 1993) . The control groups continued their standard curriculum. The new program was formally approved by the North Carolina Police and Sheriff's Commission.
Many of the BLET sites already included a physical activity component. However, the experimental groups used the study intervention. Programs in the control group used only the wellness information and physical activity, if any, included in their previous programs. Both the experimental and control groups were further subdivided (post-randomization) on the basis of whether or not some form of physical activity or training was already incorporated in their BLET program. The experimental groups implemented the newly developed and approved health and physical fitness program. The new intervention included group level exercise rather than individual exercise prescriptions.
All BLET participants were required to be high school graduates, or the equivalent, and pass a physical exam performed by a physician. The only additional study criteria was that participants sign an informed consent form. Subjects were assessed at the beginning of the physical training component of the BLET course (pre) and immediately after the 9 week program (post). Control programs which had no physical training component in their BLET program also had pre and post assessments 9 weeks apart.
Intervention
The wellness and fitness program included 4 hours of lecture, 12 hours of testing, and 27 hours of supervised physical activity. The lecture had three areas of emphasis: health, nutrition, and fitness. The health content focused on discussion of coronary heart disease risk factors. The nutrition component focused on major nutrients, daily caloric needs, and ways to achieve a healthier eating style. The fitness section covered the benefits of a physical fitness program, effective exercise programs, and the importance of warming up and cooling down. Instructors also demonstrated how to monitor heart rate and determine a heart rate training zone. Supervised physical training was performed for 1 hour, three times a week for 9 weeks. The training usually included warm ups and stretching exercises, an aerobic training component such as running or cycling, or an aerobic/calisthenic circuit program. In addition, strengthening exercises such as weight lifting or calisthenics were included. A final cool down period consisted of tapering of exercise and/or stretching. The intervention was pilot tested and shown to be effective in improving fitness (Harrell, 1993) .
The health and physical activity intervention was delivered by law enforcement officers who were trained as physical fitness instructors by the North Carolina Justice Academy. The BLET curriculum, including the new health and fitness training component, was based on the Interservice Procedures for Instructional Systems Development (IPISD) model (Logan, 1982) . All North Carolina Justice Academy instructors are trained in the IPISD model and certified to teach BLET curriculum. Law enforcement officers from departments across the state attended a 1 week (44 hour) program to become certified to teach the health and physical fitness component. The 1 week training course covered assessing the components of fitness, recognizing and providing first aid for training injuries, exercise prescription, nutrition, coronary heart disease risk factors, and civil liability issues. A job related physical abilities field test was also included. A large portion of the course consisted of direct experience in measuring fitness.
The fitness instructors who implemented the intervention had various backgrounds, knowledge, skills, and attitudes about physical training. In two of the 25 BLET programs, professional fitness trainers who were not law enforcement officers were employed to teach the physical fitness portion of the BLET program. Both of these programs were in the control group and had previously offered some form of physical activity.
Because a variety of fitness instructors provided the intervention, a research assistant with a masters degree in exercise physiology and extensive experience in physical training observed each instructor conduct one physical training class. Using an observation checklist, the observer gave a subjective global rating (1-10, "I" = lowest and "10" = highest) of the overall intensity of the physical training program. The rating was based on the observer's judgment of the average participant's intensity. The rating was used to determine if the activity was of sufficient intensity and duration to produce a training effect over the 10 week period and to determine if there were major differences between the physical training programs.
Measurement of Variables
A trained team of investigators traveled to each site to perform the assessments using standardized testing protocols for all groups. Subjects were notified of the upcoming assessment by their physical training instructor and informed of the following with a handout. • Do not eat, smoke, or drink caffeinated beverages 1 hour prior to the assessment • Refrain from strenuous physical activity 24 hours prior to the assessment • Wear athletic clothing.
At the beginning of each assessment, team members explained the study to the subjects, described assessment protocols, and obtained informed consent.
Percent body fat was estimated using generalized equations for predicting body density from age and the sum of three skinfolds. Sites used for measurement included chest, abdominal, and mid-thigh skinfolds for AUGUST 1996, VOL. 44, NO.8 men; triceps, suprailiac, and mid-thigh skinfolds for women (McArdle, 1986) . Cross validation studies show the regression equations are valid for predicting body density in adult men and women (McArdle, 1986) . All measurements were obtained using a Lange skinfold caliper (Cambridge Scientific Industries, Cambridge, MD). Interrater reliability was established using interclass correlations between skinfold measurements independently obtained on the same subjects. Interclass correlations were 0.96 or greater for all sites.
Height and weight were measured using a balance beam scale. Flexibility was measured with the subject performing a sit and reach test (Institute for Aerobic Research, 1979) . This test measured the number of inches the subject reached with arms outstretched while seated on the floor, with shoes off, knees straight, and feet placed firmly against a perpendicular surface. Following the sit and reach test, subjects performed a submaximal cycle ergometer test using a Monark cycle and a modified protocol for the prediction of maximal oxygen uptake (V0 2max) from a nomogram (Astrand, 1954) . Absolute upper body strength was tested by having the subject perform a maximal bench press with free weights. Muscular endurance was tested with the subject performing as many full bent knee sit ups as possible in 1 minute, arms folded across the chest (Institute for Aerobic Research, 1979) .
Data Analysis
Initially, analyses were done to determine if experimental and control groups differed at baseline on the outcome variables (weight, body mass index, percent body fat, V0 2max, strength, muscular endurance, and flexibility) and the demographic variables of age, race, and sex. T tests were used for interval level variables. Mantel-Haenszel chi-Square tests were used for categorical variables. To determine the effectiveness of the intervention, analyses of covariance (ANCOVAs) were performed on the posttest outcome variables, controlling for the pretest levels of each variable. Age and gender were used as control variables, since both have been shown to affect the dependent fitness variables (Astrand, 1954) . Due to baseline differences in racial distribution between experimental and control groups, race was also used as a control variable. All analyses were conducted using a Type I error probability of p<.05 to determine statistical significance.
The control programs delivered the BLET program in the same manner as prior to the study. Most of the programs (11 of the 13 experimental programs and 7 of the 12 control programs) included some form of physical training prior to the study. Therefore, to further describe the effects of the study intervention, ANCOVAs were used to compare differences in the posttest outcome variable means between experimental and control groups. The analyses were performed separately for programs which previously included physical activity in the program and for programs that had not previously included physical activity. For the BLET programs with prior physical activity, the comparison of control and experi-II c~"" -~~"t.. For the BLET programs without prior physical activity, analyses compared effects in the experimental group to a control group with no physical activity.
RESULTS
The study included 1,504 subjects. Table 1 describes subject demographics for the total group and according to gender. Female subjects tended to be heavier and slightly older than males. A larger percent of the females were African American. Baseline or pretest differences between experimental and control groups were found in percent body fat (t =2.01, p =.0444), strength (t =2.47, p = .0135), flexibility (t = 2.02, p = .0432), and race (Mantel-Haenszel chi-Square = 20.57, p = .000). A greater proportion of non-white subjects (African American and other) participated in the experimental group (23%) than in the control group (13%). Because of these baseline differences, analyses controlled for race as well as for baseline fitness levels, age, and gender.
Unadjusted results of the intervention are shown graphically in the Figure as the mean change in each variable. Results for the experimental and control groups prior to subgrouping on the basis of whether the program included physical activity are shown in the first column (C1). These are followed by results for the subgroups of the experimental and control groups that had prior physical activity (C2), and then the results for the subgroups that did not have prior physical activity (C3). These figures make it clear that the greatest differences between intervention and control groups were in variables in C3, especially VO z ' percent body fat, and number of sit ups.
Adjusted means and standard error for posttest scores for all three comparison groups are presented in Table 2 . In Comparison 1, the experimental group 380 improved significantly more than the control group in percent body fat (p =.0001), V0 2max (p =.0001), sit ups (p = .0001), and flexibility (p = .0014).
For Comparison 2, programs that included physical activity prior to the study, the experimental group improved slightly but significantly more than the control group in percent body fat (p = .0002), V0 2max (p = .0181), sit ups (p = .0001), and flexibility (p = .0316).
However, it is possible these changes might be due to the experience of the instructors and the intensity of the program. The global rating score of intensity for instructors in the experimental group (7.51 ± 1.80) was slightly higher than the score for the instructors in the control group (6.46 ± 1.84). Thus, an ANCOVA controlling for the intensity of the program was also performed. Even when controlling for intensity, there was still a significant difference in percent body fat (p = .0117) and in muscular endurance (number of sit ups per minutes, p = .0001). However, the differences in aerobic power and flexibility were no longer statistically significant.
Comparison 3 provides the results for the experimental and control groups in programs that did not include physical activity prior to the study. Here, the experimental group showed significantly greater improvement in percent body fat (p = .0001), V0 2max (p = .0001), strength (p = .0059), and sit ups (p = .0001).
The percent change for significant variables in the three comparisons of the experimental and control groups is summarized in Table 3 .
DISCUSSION
This occupation based health and physical activity intervention was successful in improving measures of fitness in police trainees. The experimental group improved significantly more than the control group in estimated aerobic power (V0 2 max increased 21.5% vs. 13.4%), percent body fat (5.6% vs. 1.2% decrease), and sit ups,
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.,.. the measure of muscular endurance (26.0% vs. 16.4% increase). The intervention required the use of minimal physical equipment. Further, the changes were produced in programs delivered by instructors from varied backgrounds. Only two of the 25 programs used a professional athleticlfitness trainer or exercise physiologist. The other instructors were law enforcement officers. All AUGUST 1996, VOL. 44, NO.8 instructors providing the experimental intervention were trained during a 1 week program which was added to the standard 2 week training for general instructors. During the 2 year study period, 37 different instructors participated in the program. Thus, the fitness results are not dependent on the particular expertise or charisma of a few trainers.
iii .~. .. ;,"' . Since the control group was defined by "usual program," two post-stratification analyses were conducted to compare the control and experimental groups by program content prior to the study. Within the programs including prior physical activity, the experimental group improved more than the control in V0 2 max (22% vs. 18% increase), percent body fat (6.6% vs. 3.1% decrease), muscular endurance ((26% vs. 20% increase), and flexibility (8.8% vs. 8.4% increase). This indicates that the intervention tested in the study was more effective than the existing physical activity programs in improving most of the fitness outcomes. However, there was no significant difference between the groups in upper body strength. This is likely, since the intervention emphasized aerobic fitness rather than strength. However, strength was maintained, as in the previous program.
The greatest differences were seen between experimental and control groups within the programs that did not have prior physical fitness training. The control group subjects in this comparison were the only study participants receiving no formal health or physical activity training. Upper body strength was significantly increased in the experimental group (7.4% vs. 4.8% increase). In addition, greater increases were seen in estimated V0 2 max (experimental 19.1%, control 2.9%), number of sit ups (experimental 25.5% vs. control 8.5%), and change in percent body fat (experimental 1.6% decrease, control 2.8% increase). These results are consistent with other controlled studies which show that a physical activity intervention program improves physical fitness (Blair, 1986; Harrell, 1993; Samitz, 1991) .
Most researchers agree that the bench press and the leg press are the best indicators of overall muscular strength (American College of Sports Medicine, 1993; Berger, 1963; Jackson, 1980; Pollock, 1990; Wilmore, 1988) . However, logistically it was impossible to trans-382 port both types of equipment to all study sites. Berger (1963) recommended that if one indicator is chosen, it is best to use the bench press, as it correlates most highly with overall body strength (r =.84). Also, the bench press is safer and easier to administer (Pollock, 1990; Wilmore, 1988) and norms are available for all age groups and both genders (Wilmore, 1988) . Two commonly accepted measures of muscular endurance include number of sit ups or number of push ups per minute (American College of Sports Medicine, 1993; Pollock, 1990) . The maximum number of sit ups per minute was chosen as the measure of muscular endurance, since the literature identifies sit ups as the best test of overall muscular endurance (American College of Sports Medicine, 1993; Pollock, 1990; Wilmore, 1988) . Additionally, age and gender specific norms are readily available (American College of Sports Medicine, 1993; Pollock, 1990) .
The study has several limitations. A self selection bias with less fit individuals electing to attend programs that historically did not include physical training may have occurred. Even more relevant, some of the programs did prior screening of applicants, which further added to the differences between groups at baseline. However, the analyses controlled for baseline differences in physical variables and in demographic characteristics. An additionallimitation is that the results are immediate or short term effects. The subjects will be followed longitudinally to determine if the effects persist.
Undoubtedly, various instructors offered programs of different types and intensities. However, to account for this, all instructors were observed at least once while they were leading a session. Additionally, an analysis was performed to include the intensity of the intervention as delivered by individual instructors. While the more experienced instructors delivered programs that were slightly more intense than those directed by newer instructors, a · " . ,,_ .. _------... ... NS NS =not significant significantly greater decrease in body fat and increase in muscular endurance for the experimental subjects was demonstrated, after controlling for program intensity.
The program was delivered by non-health professionals. However, the program was designed by an experienced team including an exercise physiologist, a cardiologist, a nurse, experienced adult educators, and police officers to ensure quality and safety. The instructors' training was administered by adult educators who stressed the importance of adhering to the recommended program. Local law enforcement officers delivered the health and physical activity programs, reducing the cost.
The randomized, controlled design is a strength of the study. Additional strengths are the support the study received from the North Carolina Criminal Justice Education and Training Standards Commission, and the state's excellent existing law enforcement officer training system. The system is statewide, and is based in both police departments and community colleges. The study demonstrates a physical activity component introduced into such a program, provided by instructor-trainers with a variety of backgrounds, is effective. A similar worksite program delivered by workers, prepared as fitness instructors through careful inservice training, is an inexpensive and practical approach to developing an activity and fitness program. Such a system also may be effective with other occupational groups such as firefighters, para" medics, military personnel, or industrial workers or professionals being retrained for new skills. The program is potentially exportable and could be tested with virtually any program with a statewide certification requirement.
CONCLUSION
The study has shown that a worksite health and physical activity program-delivered by instructors with varied backgrounds and requiring minimal equipment AUGUST 1996, VOL. 44, NO.8 and facilities-s-can significantly increase aerobic capacity and muscular endurance and decrease body fat in police trainees. The program required minimal equipment and facilities and was delivered by law enforcement officers who were not professional trainers. Given the positive health effects of increasing physical activity and decreasing obesity, occupational health nurses will want to consider such a program for implementation and testing in a variety of occupational settings. The results of the study might be useful in persuading management to implement a similar program, and could also help motivate workers to participate. This program could be particularly helpful in occupations with large numbers of workers who seldom engage in leisure time physical activity.
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Practical Applications to Occupational Health
This study shows that a worksite activity program requiring minimal equipment and facilities can decrease body fat and increase aerobic capacity and muscular endurance. Given the health benefits of increasing physical activity and decreasing obesity, the results of this study may help nurses convince management to implement a similar program, and could also motivate workers to be more active.
